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ABSTRACT : PROBLEM TO BE SOLVED: To effectively cancel the scattering of SOC between unit 
cells, and at the same time to achieve the inexpensive configuration of a circuit for 
detecting the voltage of each unit cell. 

SOLUTION: A number of unit cells 2 consisting of a lithium-based secondary batteiy are 
connected in series for composing a battery pack 3. A voltage detection circuit 4 is 
provided, where the circuit 4 consists of a differential amplifier 10 for detecting the voltage 
of each unit cell 2, a multiplexer 1 1 , and an AD converter 1 2. In each unit cell 2, a 
discharge circuit 5 with a discharge resistor 15 is provided. A control device 7 detects the 
SOC of the entire battery pack 3 according to the detection of a current sensor 6, obtains 
the OCV of each unit cell 2 based on the voltage of each unit cell 2 at that time, obtains 
the SOC according to the OCV of each unit cell 2 when the change rate of the OCV of 
each unit cell 2 corresponding to the change of the SOC of the entire battery pack 3 
exceeds a specific value, and judges scattering. The unit cell with a large scattering of the 
SOC is discharged for correcting the scattering. 
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mmvM-kwn soc iztt-tmti&£&w>m\°\ 

<o s o cc7)(f 4>o# § c: k zftmt^mnm 

mzmwtix%mw;Mzm&. miemfi-fe^ra^s 

0 c cr>\f rn^thtz^^mx-h x . 
mmmb-km s o c mm l . 

^soc^ o%*^mi^ffi^t-^mi^H. * 
tziz, mmmiz-twmmmmzm^ ^x -en ^ 

mzmmixzmmmt. 

z commw^wo soc ^^ffi-ri) soc &aj#i& k . 

m a s o c mta^comm i a s o c tc*tt s m ese 

TmfiB#*ffi-fe;^<?)SOC<0{fic.o# £fl£t*tf£> 
o#ffl£#&k, 

\ ^{Z-bMzftt h Wm> h v 0 1 19IE## 

ffi4r;HHtf> S O C £0tf SrffijEfl. if £>o# ffiiE# 

£<3ffl«l&£*<0 SOC *m&h S O C&am&k , 

■afssocftaj^aKioeiajsiifesoc^ o%#> 

1 oox*roni2o«Hte**i:*fc. Bute*ff^ai 

IE#IMi*n^<DSOC^ff £>o# Sr*l)et4tf 4>-oS 

ffi-fe/Ha<OSOC<otf£>o* £*EE-*-*ftr4>o*ltjE# 
*iJfcfi^LTftl>IM>k. 

1yfE#*{i-fc/K7)«E£' tfESOTE k JtSfctSSEib 


®¥&k. 

.KOttK^afci 0#fi[-fen^)«JEE*g»«E*±Jalo 
fc fc % \>z%V>mMiV<rym&'ft o ft€#8k WW* 
SkSte. 

KTIB&KSMU ttlE*fiH:/K*> SOC RUHR 
*EOSMfc¥jW3r«* J: 0 < tnh b i <5>^KS8 

imm 6 1 i m^tm^mzntxm^m^ 
&miRmz®m?&®m*mm zzt itmt-rz 

ffik *■ i. mxm 3 &v * 1 6 <n\ vftdM&s&w < » r u 

HH. 

[|f^S8 ] MEIEffitivytfyfc^fca^&SCik 
^sRfSk 6M*JH 7 lEtt^v N'-yf'Jgf. 

[0 00 1] 
[0002] 

Sim (HE V) WmEZtlXZX^Z. ZCDo^HEV 

m&co^mMimzwfch^mftxwmthtz 
WAmx-h*). — Ev«ff<o*s*(?>«as*ffl 

y«M»<i05i?rftt«* WW" S i k * L 

izt oii»; k , /j^iawbw^sn** 

[0 00 3] -?-<IT\ «3|W)«. -7^h*^--y^* 

Si ots S«E^«SiJffll& Lfc 0 «a0SS k -y b T' 
m^tz<0-t&Zbtfft frill. 
[0004] bZZ>X\ EV^HEVKffiffl^nSWfi 
{4. t-^^«IW6*:»fc*v%«£E36*B*$n60 
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x% sml m.mcr>mm (^aw zmmzmmuz 
mmt Lximztii. mar 3 o o v<a«e*&4 

CfcL #fi-b;Pftfc0 2VtfDiB«ffiTttl 5 0ffl, #ft 
•fe>W*fc 01.2 V<Z>- >y ^;l^Mtfft-C{4 2501, 
ifcJMfc-fe/i^&fc 0 3. 6 y f-^ixZ<X«?fio^r 

4%£\ SS*"Cti. ««it*>W*OIE. 

[0005] ;^«^fcRHik*s<03&«. mmmmtfi 

•t&&ma.-bJWfflf®M. ( SOC ; State of Charge 

£fMffll Lfc*£{fCtt, ft<4 T-efifcfllJfcr* JMJ-fe^ 
WWEBWHH £*tT <^4 fejisrf , fiWfc&ffR* 
ffh % 4 4 -CttttiK , i. 0 ffiv v*&Hr/P 

ttSiS«k£S. aWtoWdRmEEkfrS tT'ft 

k&4. 

[0006] ^coiama^-'y*? hwi. ->y^/Mc 

t^oTittfg* s ^^^4^{tT«ffl^i:'5r4{c 
S4 ifc, JMi*;HI«<z>*fflW1W4:3 

xh«£fS< ffl«ffi^ffi«ffitr$"JW4t 

[0007] u> u y ^^"jj^ffiSttwaasLfc 

fifciftfcftoTM:. #fi-fe;Kod"fe— PTfcJtfiW (ft 

[ 0 0 0 8 ] fe&X'ii. ZWttMt IX. Ml 

imffl¥2 - 13 6 4 4 5^mz^iXhWHmt 

t»iix\*h. zcoi><7M, ifeiB^fctt. ##e-fert^ag 

®mmZ.o\izLX^h. ttz. HSIS 
LT*<GiMWEfc*T*vvciW»£fT a J: 3 fc 

KHSrS^. =5:v ^ d A»ffiffl-r 4 C t *>XSg t ^ 

4. 

[0 0 09] tZb1)K Mfilli «t«EOfiW* 

ffl*^*«aj lx , -t^Jiiffi-fert^nEimswE 4 -c 

TV^4^Tife«^TStL4^k^4. 


3&mBt=Sr-5fc ^mmj-th i><?)X'h o . **xti 

*i4£k(c&4. o* 0, ttWfi^flcfc trottffl«E 
OKHjWR* of Li oT«*<^#{^^fe/l^S*£-HJ■ 
&&*>W'£itLXZ<D%mtfm'>t:®&iz^ f&co& 

[ooioi*fc, mcvmit lx. - 

2 5 346 3 ♦•ffl-fe^WdSttkX'f yf- 

JWi-fe/l^EEfctf feo # jW£ 1 4 k , «EO«v 
ffi-k;Kc»«$<ut*«ig»*B!tTft«S*feO. ft 

4v«4vN'9yx^R«^ffv^, #ffl-fe;HB««BEIi 

4. S^Wi, #H s F5-64 3 7 7^Bfc{i. 
fi-fe^SOC (^8*98) &i£^L, mXMZMLt: 
*ffi-fe/W4 , AM y« HBtcstWSttS-tiJifrt- 4 £ k fc 

S:»?B-r 4 k v * 3 *ffij&WSS*LT v^4 . 

[ooii] i>*iA#i>* zti^numzm&fztz 

Mzii, cr>m$zm o fcftfc#JMt-kA^) S O 

0«£E*jEWt:ttaj-r4ia»36<!S«k*5. ^<0*§-£, 
y^A««jittJV^T«, SOC«IS|lllE&«ffi (OC 

v ; mmwditfOACD%£cr>nj±) <mm.ttcz>t>K 

MHf4V%&<Di><7>IZ$>~>Xte, SOC*«8 0%ftifi 
T*, SOCld^SraBK«EE«03Efl3ft&*2. 5mV/ 
%k*^0W^v^^k^4. fot, WitfSOC* 

± i %<7M«^mst 4 fcftfctt , sMz&wns. $ ± 
2 . 5 m voturctfta^niporflijsk-rsifiw**** . 

Z<?)t:tb. #*ffi-fe;K0SOC*jE«to»ai-f*!t«)fc: 
{4, *»ffl-k;KO«EE«iaj[lIH (^iii«<i[H]SS^A/D 
f») SriSfllSrcS^j!?«l^fiit4i^kU'5:{m(f 

[0012] *«flttJJEWSfc**T=SrS*lfe«.<0 , C 
«MS:fiit4t^cft-5Ts #tHr;MawSOC«0tf4> 
Ofc^O[IISS«fi!c?:^0tcSr*-ti:4 C k*>'f# 4S«M 
4. 

[00 13] 

[iili&M*-r4^o#g] <5ilt(f4v^^y^ 
A«ffll<?D*ffl-fc;Ufcts ft4 s o c fc BHIIIKWE ( O C 
V) t<7>mm±. M3tZ*t£dlZ % SOC^0%c0jfi 
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m (0-1 0%) tf>«fflfc. 1 0 0%<9jfi$ (9 0-1 
00%) COfEBktCfcWC, SOC^-TSOCVCT)^ 
W>**# <=5r0 . -en^^+^OKHt'ti, soct 
*tt4 o c v^HBWJtWft/hS < * 4 . 
[0014] **WMHi. 3fc*frfeA*)SO 
CfcOCVfc<9|»flUc»IU SOCfc*f-f40C VO 
SWWWfc* v^i: -4T. Jf fcoSWSgfcfH J a (cT 

rt, *ffi-fe/i^>soc*»«ft<«iai i tSifc* f r# 

[ 0 0 1 5 3 BP*> . IW&M&H 1 £>o 

#fls^&{±. a«i^^soc««flac*«-6»» 

HI»*EEfc:Sr*v*T ^tife^fifc-fe/MBf) S O C cotf 

[ o o 1 6 ] *fc s *fs»oi»»B2<oa«»<oaffe'o 

<0ffia»M 0 0%*T<9gt2*)Rllfc:*4fc&fc:. 
ffl*;w<oiBIiI»*Efc*^v^"C-€-<ife*fl[-b/MBW) s O 
Cfltf £>o# £¥<J£-f 4 k £ 4fc«r«£ir*4 . 

[0017] £*i£,fc.Muar. _h»<oj:3*socfc*f 

-T 4 O C V cD£ft$#*# v > fc £ 5 -Cs tf &o S fll&P 

* J WHWB£ffi< UTi>. 4Miffl-feA^>soctllJKfi 
< ttffi-rs i k T tf6o$¥!l£Sr jEBKIT 3 i k 
* . figoT , IM 1 XttfiM 2 WSKHC J:*i 
If , #ffl-fe;MB^)SOC<D{f <c>o# Sr^HWtMgL^r 

K»* tf* i k 4 fc 3 Wifc»ft*#4 <! k # 

[0018] *%w<Dmm3 w^f unm. za: 

s o c tttHJ-f * s o cMS^ak , 1WB# 
#ffi-b;PcOS£E^«iaj-t4«E«itll#Sk. lulBSOC 

ttamaoiaa} Ltzso German? 4 mmKtf&i 
##{4-b/nao s o c oar $> o# zmm~fiift>^ # w 
Ti»E**ffl-b;H8K)socoarA>o# *«e-t strt 

[ 0 0 1 9 ] ifc. *fflHnm$%4WtvT l J&8. 
T*Sffl«fft^*OSOC*«KiJ-t6SOC*aj*a 

£»l*>**"C<0illltf>«H, £>4Wi. * 2 


1 0 0%*TWSS2^>«SHt:*4 fcSfc. ffiffEEEtttt 
EMMtt*A«s>soc0>l«>o* tflftt 4lf 

->rwE**fi[-feAHaosoc«)tr6o*tWEf fttf 

[0020] i*i6KJ:WX, tffco*We#gHi. s 
#W5SMt 3 J 3 t&4 WT\ *ft-fe/U0*E£1ftai-r 

/ko s o c < tasw- 4 i k t tateos W 

i k !>kvid «<xfc»**»-5 i k #-C# I . 
[002 1 ] *fMB^)i8*«5 W^yf'Jitll »P 
«JE^^-r4S«€Elte¥ak. ffl«t*»JfttS 
#*fir-fe;PtfO«JES: Ml B»¥ttE k iblfttS *EJt!R¥ 

ak . z<nm.^mz t vm&uowwm.wz* 

ftfii-r^kftc mlE»Pmffi4, *ft-bn^)SOCfc 
*fl»^[IISS«ffi^^*%f€«J: 0 < ^4 k 

[0022] iWcifttf, #ffi*A^)«flE*qBWKE 
*±H-5fck*(c{4. ^«*ffi-b;uosoc(7)tfi?>o& 

■fe/KOftttW *>fi4 ikti ->X\ft>^% WffiEaWt 
*>fi4±dt*4. ^^k#, #ffl-b;K^ 
S O C fcif 4 BH0IMffi<^k** t *S i: i 4 (=K 

< LT t , If t>-o%n%ffJEmzftbtih X o tc^4 o 

mizmt 4 i k ^"C'# 4 k V * 3 »ifc3&*£&S Z 
k* { -C'#4» 

[0 0 23] lffl^Jfe«¥a^tTffiSfiO 

wf msmec^m) . ®vmn&£*)-mmMMt-t 

4ik* s -C#4«ta^4. 
[00241 4^ WIEtt«l!!*»lftt*#ti-b/^» 

vtffi$r*f 4 u +v j>mz.<xmm*t>m&-t 4 c k *^ 

T# (fl^7^HJ) , ififciO. IB. --y^H-^ 
- 7 ^^*SHKfi^ k tit^T 2 ~ 4 fg t c7) « v ^m&R 

4. Sfctett. IE«&vy^>-ft^*^ffl^t^U^- 

•>A^z^«?ffik-rii(f (it*3l8^BB) . 

<0S OC^Bfjgjfflfc^V^T IHIiI»^<oafl3**W 
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[0025] 

( i ) tsimmm 

01&^LH4£#!IU5:*^ *%PM<vmicD 

mmmmimi, 3, 7, st^js) iz^x®^ 

1 0 0 2 6 ] II 1 14. #ll&i0M!>A'.y r USS 1 

zwmwt Lx%z> imm 3 s z <Dimm s og-ma-fe 

;l-2c7)ffl^«E^^ai-r^«JE^til#g^l»«JE^aillI 
S&4 . Jf £>o#ffiIEW)-gffi: LTffi|gLBUlB##fi 
*^20j«fi : 33ScmiII&&5. S0C&tfJ3»-$ 
LT^LfflSffi2tgaxl,«»iE^^tll-r^«»E-try 

[0 0 2 7] HUlB*fi-fe^2(i. y*"7.M 
[0 0 28] ««Jfi3tt, i<O*ffl-fe/I^2*0»ffl (01 

iK8oi) wmzimixmi&zti. **>wsfc*« 

ZXolz^X^l. ft. mM&&*)l>2lt. -e^)«JE 
#±ISffi (Witf 4 . 2 V) kTPBfi(Witf3. 0 

[0029] H?famff^ajniiS4(4, zo&s. mi& 

;WV?-9" (MPX) 1 2£ 
^UTJr<WffiEI!«ai7 (tft»t5MPU) 

[0030]^. mmmii3-k#ff)%Bc.zmiii? 

ill. J: dfc&-?T . BulB«S-tr>^6(4. KT 

ofctBTOHl^tfAD ayy W 1 4 Srtf-LT$iJ»§£H 
7 (MPU) fcTJjSiltJSfc&oTV**. 

[o o 3 1 ] zlx. mmmmsa. inswttt 


ti 9** 7* b#7°7 1 8 LT£*Hft*ttJBTM 
W^ivc*:'. ^7-tSidfc5r-5-cv^. suffix^ >y 
f-y^Sl 6(iii«ii#(i:>j-7$iiTtJ0. tfySfiS 

iXimZti. JMttffcSfiSJ^fcfcvO**. ft. 
ijiffSJSdtfifii 1 5 «5tffi(4fyUl4*2 0 0 Q i: 3*lX^ 
I). 

[00323 3T» l?fB»JP^fi7(i. MPU (V-f 7 
a/D-fe'/t) 19&lM*y2 0*&»6«Wfc3*VO> 
MPU 1 9fcl4. _B£Oi: d tc. fflB«Eaail5lSS 
4 OftitMUMS 10,13 *»6 <0*ElftHHl*#A D 
3WW12*tfl/r7Jj3*i4i:#fc. fflMS-b 

TA*S*l*iafc*-5T^S. MPU 1914. 
BUfET'3-^1 7Sr^LTScmiHlSl5^#7.>f -y^-y^ 
#8l6£ffl»*SJ:3fc:i5:oTV>a. 
[0033] BiffB^t U 2 0 C« N Mfflmcorv?? A 

{4, ico^^U2 0{c(4. 03C:Srf 4 33\ #ffi-fe;w 
( 'J f"7 A&ZJfc*ifi ) 2 cOHmg&ttEE (OCV;M 
*«aB«0A*>*&*>*ffi) tSOC (^««») to 

[0034] H3fc*'tJ:3fc, CICOSOCtOCVi: 

<ommt. soc^*o%coifi^ ( o~i 0%) cows 

k, 10 0%cOjfi#(9 0~10 0%)cO©Ht^^ 
^otf^^HT^. soct:Sff*ocv^ft3(s*« 

«EfcO^^' (tJB't»I«) > T-ftfiJxff^ 

[ o o 3 5 ] «*)7P-f-+- hmMzxm&t& J: 3 

fc, M*BIM7 (MPU 1 9 ) {4, W/7 hW« 
H^CiO. ffi«^3omfi-fe;p-2raosoc^{4%o 

<7)±Z^&&*f\s2tzttLXtitMi'iT^X&t>-oZ<?ym 
jEZfroXolzZ^X^Z. 

[0036] *&m£to&ttt>*?z'n&im*mtt 
6««8ti«iifl»fcawv>Ta««3 **«>s oc m 

#fir-fe;P 2 etfBEftSmi^fca&^v ^T^ffi-fe^ 2 OO 
CVSr^ftft. -f-LT, ffl«ffl3^*<0SOCtf«Bft;fc: 
^•ri»##fi-feVU2(OOCVcO^L** s . Bf£« (Wi 
(4'2 0mV/%) JiLhOfc#. fiP*>03£^-f«k3£S 
O C *J 0 %tf&m80lf 1 0 0 %<03fifiW) . S O C fctft 
*OCV^>SEft*j&«**<!Sr*i:i«-C, «-#{4-b;^2 
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coo C V#>£> S O C £#*>T £o # W£*fx 3 i o £ 

[0 0 3 7] tffeo#cDl€El;L SOCcOtf^ 

(Wt(fftfifflJ:Ot 10%OUc#v^) 
Jjift*;P2(=ttJfc^l>7.4>y^y^|$16£, t3- 
^17£^LT-®$ra<<*U«fl0h) ^yUT^ 
mfi-b^2Sr5fctt-r^ittcJ:0fi : ^til». ftoT* HI 

[ 0 0 3 8 ] &(c. ±IBI»«^)fffflfc:o^Tj^6 . 0 
2<07O-*+-Mi. (M*giI7 (MPU19) #11 
frf 6 #{4-fe^ 2<OSOC(?){f4>o^ fjjg&tflf £> o # 

dto&fcoTJi, Xf77SlCt, ffi«m3^ 
*OSOC*«*«>feii*k*fc, #*ffi-k^2«0HIIiI» 
«E (ocv) -tfisajbtztih. 

[0 0 3 9] -f«0 5*>ffl«ffi3^tta?DSOC*SAifc 

*-fas-by^6t«to«iajs#ifc«««*«isit 

s (fltf.tf 1 0-20ms ) mMX*V>7V>7L. M 

f-^ II , 12 , 13 , •■■ In s&»6 % <fc<9 ( 1 ) 
T3E^«^*B (Ah) 

[ftl] 
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B= £ <Ik X ts) (1) 

k = 1 


[0040] mz. jmvm •, soc <%) 

(2) 

SOC = SOC0 +B/CX 100 -"(2) 
fit, SOCO ii»DSOC<7)ffi (%) . C{iffl«?fi 

3tf»gtt8* (Ah) w, -itriei^^soc^ 

tf (i , «f -e^H OA* » y r U 1 oe«jBtO s O 
[004 1 ] — Jr, fl*^{fc-fc^2tf>0Hlsll|1BE ( O 

cv> tt. wm\mm<7>%mmmi okj: 

IKJvvc. SSffl* s 0^t#co«E€EO Mt:j;5 

[0042] ftcOXrvTS 2X'li. iti3^fW)S 
OCWf-fS. ^#fir^;1^2<7)OCVc0^¥*\ 
41 (0tf.H*±2OmV/%) JJLb?&&^3*»#¥!ll8r 

-ri, Hfc, o c vcom&zntm&ik l^mc j; -> 


(N o ) . Xf77S 1 izm 
0. H«Ha«fi3^fls«SOCaif'S-*ffi-fe^2<00 

too43] oc v<r^m^m%m\±t k^k^o. 

*.)V2 #tA iottfto ( •/ 7° S 2 (C T 
Yes) s ^cOXr-y7°S3Kjttf, Xf7rS3T 
(±, ##fi-te^2tf)SOC (SOC1 —SOCn ) 

^^>tis„ £«o«#{i-fe/W20>socfcL -MMS-fert^ 

[0044] ^7f--y7 > S4-C{i:. liexf77S3 

2*!i'f>o#(I ( SOCon) JSUifcfcSj&^Sj&v&ffllf* 
Si fctei OtT^ii. aBIMffeo&ffiCUiTfcWf (Y 

e s ) att^iftzzw (WEifi^s) tm^tih. 

[0045] -etT. SOC^Wf^O^jfti 
TS>l>*{4-fe;W2tO^T{i (7r>yTS4CTN 
o) , HIIEtffcBWifcv**)?, Sc«[lIS85 (^-f-y^y 
^#»16) ti^7«*SOtti:§tLl» (XfyTS 

5) . ^n^u. socc7)fi*^(f/i,o#^:LhT 

s ) . ^f7rs6K, x>f 7fy/fgi 6^ 
-£i«a (Mitt 1 0B§1S) ^-yS*iTJWSt:J:S1iljE 

*qr*><is ± 3 oT*j) s . 

[0046] ffliEBfS (±IS-SB*ra) n& 

iEI:SrX (%) , *ffl-k;l/2<0S*IS**C (Ah) 
■fit. 0UffX=2%, C=l OAhtfMI^, 
(ffliE^*) =CX (X/100) =0. 2 (Ah) 
#{4^2^«E^4 V. ttffiSl 5*IIR^2 

o o q 1 1 h t s l ffilo#fi-fe;u 2 coifemillK 5 icsat 

(A) fi. 
I=4/R=0. 02 (A) 

HiE^BITtt, T= («Eg») / I = 1 0 
<h) fcfc*. ffl. ^OffllB^ra^, -SH*IBIteffl5&f 
2.0T'(i^<, <£O#{4-fe^2<DS0C<7Ml ({f^o# 

[0047] tLhOJ: d^m{4-fe^2^SOCc7){f<i>o 
<tf^>ov^*fir-tr;W2(coV^T(iSc«tJ; OJf^ 
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3^*t tT«ffiffl«ff^«Ht/£< ix^mmm. 
mm* mkt i z t &x* & <nxh * . 

[0 0 48] *LT, #{i-fe;W20S0C<?)tf<i 3 O#fiJ 

( fclWWte 2 0m V/%J2LL*3 bZ%)"&f$tl£ 
Lt:<7)Z\ JMi*/W2<0^fcfcart-*IBW§II»l 0 
(OMK^ADawW 1 20#S?|g£ffi< LTt, # 

*et-b;u2osoc^»jg^< (±i%mm)mm-t 

[00 49] 03T-0lJ^tfSOC^8O%(7) 

C #8 0 %ftiST'{4, S 0 C izntl O C VW£&#tfi 
M£(±2. 5mV/X) t*4feft. S0C£l%O 
MHTCtftiB t 4 3 t -rtitf. 2 ?>«Efr ± 2 . 

BBfcfflVvh*?, ±9S5Mf*fcSOC£8Wf}'C'£. If6 

0 # cofijg £ J: 0 jBlfcfr 3 Z i A S T# S £ fc £ JK* t 

[0050] ioj: 3 t,z*mmmiz 4ftfct\ m&most. 
aw 2 tum&ffi itzmmm 3 ^ 

T, *ffi-fe^2H«>SOC«)Hr6o*t»»WfcJIfil!L 

[00 5 1] (2)*2<^UtM 
ifct. *HW0lB2i0|lifcei (ISSJB2, 4, 7, 8t 

»0!#±f EH 1 <0lSttWi:#S& WftSSK 7 tf)V 

A*7f uga 1 <7))\— Y^Twrnmiz^zte. ± 
cm 1 owtwfc * 1 content h-« 

'■mthZbb^h. 

[00 52] 05 fcijttJ: 0 *HSSW;fcV^{±. 
##flfcir^2^soca{f6o&$!££fHIRfc»i, ± 

iemi<^i*tMi:isi«t. *-m«ffi3£««osocs' 
^tti-r^t^c, «.#ffi-brt'2^)ocv*ttai'f-s 
T7rsn . tlx. dwxT-v-rsi uzx. mm 

3*lfcffl«fi3£fltf>SOCa*, 0%*»4>10%(flSl 
<?)fl) 4?0iB10«lL 9 0% <»2tf> 

« ) *»io 1 0 0 % t zwm 2 okh(c & & t' 3 &&>m 
itrtam2^<i^ 9 5%t-r*uf. «t9#* 

[00 53] *LT. *Wl34ftOSOC*«, ±fSSH 

1 OKHXJiH 2 afBHat ^itifiHzh h %r&lz Ur 

7/s 1 i«Ye s ) . ±ssmi<7mtmtmmiz. 

**ffl-fe;U2<OSOC<?5tW} (Xf77S3) , If^O 


•y7-S6) tffjhtl&<7)X'hZ. ZZX\ 03£*U: 

4 3£. soca*o%o3fi» <o~io%) *>»itf>K 

Hi:. 10 0%<7>ifi$ (90-1 00%) OgS2£>«B 
fcfcfclvtHU **lfeO«t»BI<?)Kffl(CJt^"Cs SOCK 
^ttl,OCVc7)^-ft$3t)i7C#< (20~45mV/%) 

[0054]ftoT. i^WWflfcioTfc. J*tfrfert' 
2c7)SOC<7)(££o#¥iJ5g§:. SOCfcWI-SOCVtf) 
SEflS***** £^ (»P#± 2 0 mV/%&±<?> 

tzb) X''€o£oiziti<7)x\ &&*>\'2<Dmmz® 
ft^zmmmfti oms*ADa>rt-? 1 20^ 

JSSgSrffi< LTt. #JHffl-fe^2«)SOCSr|||«ft< 

2mnsoccotfL>^z9)mizm%i%tft>i>. # 

2 o«Jffittffi^fcAWEIBBll«*3cfllfciff 4* 
« i 4: *«T' 1= & t v ^ 3 ffl&Zm Z b tfX'* & i> cnX'h 

[0055] (3) %3commm 

*m&m 3 crmim (mm3, 4, 7, scara) 

*HSt0iM«»^*>yTUIia2 l^«cco«^£WijSS: 
WHWfc^Utv^. ;W't7fyil2 1(4, JJESS 

Hr;l'2*lt?(«gttU , C**ttWl3*flliTflWS$*l'C 

[0056],rcDi:#. HiriE#*ffl-b^2«)jEffl««^ 
*\ jEMv/H-rp^1>-2 2t«gKSfl. Hf|IB##{4-tr 
;P20ftfflU«ffiW, JUlhVH-T!^-^ 3t««S 
it-CV^S. i^-?;^7-U^-9"2 2&t/2 3i4. ij*7 

>?2Afrhr>-fe^wm<7>iMmzm^x. mis# 

#ffl^2(7)iE*<0^tC»t*iHJb?5Wi.* Iff 

oincffv\ -efi4.«oai^s^*^#*{i-b^2c7)«E 

1/7-9-2 2, 23RV*V>?24^ im^&blX 

mtt&xofcz^x^z. 

I 0 0 5 7 ] -e IX . mi?jEm-?JWl'9V2 2<7)& 

■hm-b. nm-?^y°u^^2 3<7)iti^=Fbff)mz 

it. «Kt«*gbt*«EttlRlHlK2 5, J!W#BbS6 

i motmm 2 e . ^^jjtsniss 2 7 ^wtcsws 

#L-CV^. dc^3^«Eit!K[l]S&2 5(4, 2 
8ai^BH«ff«4*BW:*3e«EigB2 9*flli, n 
Kl4Hi»2 8<7)Iffi!lOA^^* s l5iSIEffl!lv^7V^ 

^2 2<oaj*«Hpfcfc«R$fi, n»tig^2 8^mffly 

^A*SffF3&«««Eia»2 9«iEffl»?(cSMSii. « 
«EH]S§2 9^tffl!lSi i ^BUlB©ilv;^Tl^^-9-2 3 

[00 58] i<W8^, ffie^mfiElHlS§2 8(4. ZtlZ 
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-tSfeft^BPWEV f i&£t&to fe=5roT^I> o 
ffiOS^lffiV f tiu #<£Hr/l/2^SOCfe*tf&OC 
V«$«l (Milf±20mV/%) 4:9i* 
W;l»f4. 15V (H3"?SOC#9 
5%fc«l"t*OCV) fcBUeS*lTV^6. -rftfeT. 
mEtbK0S82 5 (£tt*tNift2 8) (4, ^*{i-tr;P2 
<7)«E££ig«EV f iJt&U #*ffl-fe;U2<0«E*« 

[0059] 6(4. fiK&£i3 0 k . >J 

fiS2 8<7)ai^f|-f-(cJ;0^>. XyZti&XolzZ-o 
TV>*. HiftiiiHS2 8*^OA>fK;Wi 

^fej: 9X4 >y^y^S3 l#*y$ftf>k, v;H- 
7V?-?2 2 , 2 3tSS?WtS^^®lC*)l.#e-fe^ 

[ o o 6 o ] $ fe ic , liranffittibiiiR 2 7 (i s nam 

«©S§3 25.^g«ffHIB3 3 Srfilx. H»tt?f§S3 2c0 
iEfflJ^A^ffiWfrlEIEffl!|-7;l,f-7V^^2 2<0{fi*S 

«BE0*3 3«)jEMWFfe:«BMlS*L, £mEHI8&3 3<0 
flffll«^BfllEftffl-7;^7-U^-9-2 3*>iMj«Hf fcS 

*s*vo**. «SEniB3 3ii, 

4. 2V£r)i> : %ttZ^4. 2 5VfeK£SiVO* 

[006 1] iflfet, 3fiHfttt;iaH»2 7 (m^ing 

3 1 ) (4. ^m^2comEim^mmmwmmv+ 

fcJtRU ##{a-b/U20«E* t *» ! PJBr»WEV + 
J: D i>^#^t#^{i. ;vf u*Wt* (JMME-*) £ 

[0 0 6 2] JJSflftRKtJV^tt. A*?>9 2 4*t>>0> 

-^mmmmmmm^zm^x . -?)^ru?-t2 

2, 2 3 fe 4 0**fi-b^2 ct)«E*>\ JI#fe«EJtK 
0»2 5fc:'ra3P«EEVf fcJtRSft*. ^LT. «E 
j&SBMtJEVf i 0 «>**v\*fiI[*;P2feov^ri4. S 
OCOt4%o##*#^kffl5rC# . ^(7)#{a-b^2A J 
«*tS*LTV^IB«mWEI»2 6tcJ: OfltoWTirti 

[ 0 0 6 3 ] Z(7)t # . MIES^mEV f (4. 
2 <A S O C fcjfr*- & O C V Ogg-f t&tfiz # V > k £ ^> felfc 
*ffi-fe/P2<O«E*ai<!0»it^MIWB* 
<£< LTt), lffeo£ffl££IBlfefTo£kA { -e£. (f 

feo^ me ozttfX'£& vx'hh. $fe 

fel4. SWHftiHGIK2 7fcJ:D, &#fi-fc;P2omE# 


ME v + k JtRS *u 2 co«E 

tfH&flKMHEV + J; 0 »k ft fe{4ft;f kfj 
SrSfiStfrc. #ft*/i/2<0jfi3OTa^feRJW:3*i4 

[0 0 64] Slot, #HS60Jfe«fcitii\ #ffi-fe/U2IB 
<OSOC<9lffeoft£$|IWfeJ3?Mt&#fe*>. 
*^2 ^«Efca!^^l3Bf8j£££ttfe&4€£ £ 

tz. znmmmxit, ^-v^rmmmzxm^ 

^Wte'tsoXolZLtzcriX'. AD3>A-nMPU 

mi^m t 1 h z. k Kx% , mm&tfts&x'muzm 

Wtt@S2 6 (ftWSffl:3 0) fetfLTffigOltffi-fe 
^2*»RWfcim*4«JSfcL;/Wyc. EBffi^SrJ; 
i5-Ji1B#fciff4-&4 it**?* s k n 
£k 

[0065]$. ±E«WtWTtt, JWfrfert^OSO 
C#±#fefcffeoVtf:kftfe, ^tOlMa-fe/l^tfSJW* 
fr? i k fe i 0 if feo^aiE^ff a i: 5 fefltJSL^*^ 
Milf ffl* «#{4-fe;l^ 2 fe*f fC^mSrff o i k A^TfiS 
^5ES@8&$-ISft. s OCtfJtffrfctf 4>ov vfcfc * fe, 
-?-»#ffi-fe;U2feMLT^*^fifoT{4*fe-0#ffljiES:ff 

[0066] *<m. *mii±.muz&mmmm%. 

ZtiZl>coX'ltt:<. mx-\mGL*J\skLXm®coV 

i-^AT^Ldmmizm^-r. 2®&±<ommt:mm%i 

UzlcoX'biXii&K. £tz. «»g««^»A>f yu 

•y KS^a«i«j^hfei#«offl^A*.yT yuBfea 

ffl-fSCk^-Ct, Sfefe(4. ±ieUfcS3t««04fcRfls 

[01] WIcOfl^PJ^iSttOT, A'.yf'J 

[02 ] SOCOJffeoSflSRVtffeO* SCE<0^)« 
£7jcf 7n— f-v— h 

[03] #{4-b;KU^A^-»:«m) <7)SOCi:C 
[04] »{a-b^^Sc€mSE k IE k ORI^ Sr^-t0 

[05] *mm2<r>mmiiFcm2mm 

[06] 3 tfJWtWSrSttH 1 ffl ^0 

0B5+. 1, 2 l(4A'.yrf^S. 2<4*ffl-k/P. 3J4 
4{4«E^tiilHlS§ («E^tli#S) , 5{4Jfc« 
6{4Bffi^y-^. 7J4M9BSR({ffeo*TOe# 
S. (ffeo#ffliE#S) . 1 OiiJHMMMI. 12{4A 
DnyA-^ s 15ltRWSfiE. 1914MPU. 20«4 
^^U. 22, 2 3\t^)Vi-TV9^ (fflgffiSl) . 2 
4teAV>?. 2 5i4«EJt^HIB (*Etfc«*a> . 
2 6{4J!fSlfilS& . 2 7I4»««KBEI»» 2 
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C 


START 


[02] 
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S 1 

/ 

£iPL&-fer;I/CDOC V£&tiJ 

^dO C V 

[Ye s 

2 

L No 

\dSOC 

— i S 3 


Sft*JKOSOC (SO CI 
-SOCn) 


/ 


SOCk -SOCmin ^SOCon 
/ fflL k=LZ.3.-n 
[ SOCiDin:SOCOfifii 
J> O Con: giptf ! 


e s 


S 6 
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RETURN 


-S 4 



^S5 

OFF 
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[05] 


( start) 



-* 



S 1 

/ 

fflm?fe£ft;<DSOC&&tij 

-~^0%& S 0 C £10%X»t^ 

,-sn 

No 


Yes 


£J*Mft-te*©SOC (SO CI / 
~SOCn) 


S 3 



No 


c 



Y,s / S6 

5 

-*B«|0N 


OFF 
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16] 



21 :'<yr')EB 

26 :JM0S 0S3#68 

2 9 : saras (smmitmti&SG 


(51) Int. CI. 7 

H 0 2 J 7/00 


F I 

H 0 2 J 7/00 


t-73-K (##) 


F?-A(##) 


2G016 CA03 CB11 
CC02 CC04 
CC28 CD02 

5G003 AA01 AA07 
CC04 DA04 
GC05 

5H030 M03 AA04 
BB01 BB21 

5H115 PG04 PI 16 
TI01 TI05 
TU04 TU16 


CB12 CB13 CB31 
CC12 CC16 CC27 
CD03 CD06 CD14 
BA03 CA05 CA17 
DA13 EA05 FA06 

AA06 AA10 AS08 
DD08 FF44 
QN03 QN12 SE06 
TI06 TR19 TU01 
TU17 


